A novel actinomycete, strain T , belonging to the genus Streptomyces, was isolated from a soil sample collected from the Sakaerat Environmental Research Station, Thailand Institute of Scientific and Technological Research, Nakhon Ratchasima Province, Thailand. The taxonomic position of the strain was characterized using a polyphasic study. Strain SR2-123 T contained LL-diaminopimelic acid, glucose, mannose and ribose in whole-cell hydrolysates. The N-acyl type of muramic acid was acetyl.
The genus Streptomyces, which belongs to the family Streptomycetaceae, was first established by Waksman and Henrici [1] . Members of the genus Streptomycetes are aerobic, filamentous, Gram-positive bacteria with cell wall type I and no diagnostic sugar [2, 3] . The species of the genus Streptomyces were classified from their chemotaxonomic characteristics, 16S rRNA gene analysis and DNA-DNA hybridization [2] . Members of this genus have attracted attention due to them being an important source of natural commercial products such as antibiotics [4] . They have been found to be widely distributed in various habitats including insects [5] , plants [6] , fresh water [7] , marine invertebrates [8] and marine sediment [9] . In the present paper, we report on the taxonomic position of the novel strain SR2-123 T of a novel species of the genus Streptomyces, based on a polyphasic study.
The soil sample was collected from the Sakaerat Environmental Research Station, Thailand Institute of Scientific and Technological Research, Nakhon Ratchasima Province, Thailand, in May 2012. The sample was air-dried at room temperature for 7 days before isolation. Isolation was carried out by the standard dilution-plating technique on humic acid vitamin medium [10] supplemented with cycloheximide (50 µg ml
À1
) and nalidixic acid (25 µg ml À1 ) and incubated at 30 C for 3 weeks.
SR2-123
T was screened with the plate assay on xylan from beech wood agar medium containing (l À1 ): 5 g xylan from beech wood in ISP9 agar medium (pH 7.0). In this screening step, agar plates were incubated at 30 C for 2 days. Xylanase-producing capacity of cultures was detected by using a Congo red overlay method, as reported previously [11] . The pure culture of strain SR2-123
T showing xylanase-producing capacity was maintained on yeast extract-malt extract agar (International Streptomyces Project, ISP2 agar medium) [12] and freeze-dried for long-term preservation.
The cultural characteristics were determined using 14-dayold cultures grown at 30 C on various agar media, as recommended by Shirling and Gottlieb [12] : including yeast extract-malt extract agar (ISP2), oatmeal agar (ISP3), inorganic salts-starch agar (ISP4), glycerol-asparagine agar (ISP5), peptone-yeast extract iron agar (ISP6), tyrosine agar (ISP7) and nutrient agar (NA). Colours of the aerial mass, upper and reverse mycelia and soluble pigment were determined using of the NBS/ISCC colour system [13] . Spore morphology was observed by light microscopy (CH-2 CHS; Olympus) and scanning electron microscopy (JSM-6610LV; JEOL) after cultivation on ISP2 at 30 C for 14 days. The utilization of various carbon sources and several biochemical tests were determined using standard methods, as described by Shirling and Gottlieb [12] and Arai [14] . Enzyme activities were determined using the API ZYM system (bio-M erieux). The temperature range (20, 30, 37 , 45 and 50 C) and NaCl concentrations (1, 2, 3, 4, 5, 6, 7, 8 and 9 %, w/v) for growth were observed on ISP2 agar, while the pH for growth was determined (at pH 4.0-9.0) using acetate buffer (4.0-5.5), phosphate buffer (pH 6.0-8.5) and Tris-HCl (pH 9.0) in ISP2 broth at 30 C for 14 days.
Freeze-dried cells for determination of the chemotaxonomic characteristics were obtained from a culture grown in yeast extract-glucose broth [1 % yeast extract (w/v) and 1 % glucose (w/v) in distilled water] at 180 r.p.m., 30 C for 3-5 days. The isomers of diaminopimelic acid and whole-cell sugar composition in whole-cell hydrolysates were determined using TLC following the method of Staneck and Roberts [15] . The acyl type of muramic acids in the cell wall were determined using the method of Uchida and Aida [16] . Polar lipids were extracted and analysed by twodimensional TLC following the procedure of Minnikin et al. [17] . Menaquinones were extracted according to the method of Collins et al. [18] and analysed using HPLC with a cosmosil 5C18 column (4.6Â150 mm; Nacalai Tesque). Cellular fatty acid methyl esters were prepared as previously described [19] by using freeze-dried cells as mentioned above, and were analyzed using gas chromatography (MIDI, Sherlock Microbial Identification System).
The genomic DNA of strain SR2-123 T was extracted from cultures grown in yeast extract glucose broth on a rotary shaker, according to the method of Tamaoka and Komagata [20] . The DNA G+C content was determined by reversed-phase HPLC [20] . The 16S rRNA gene was amplified using primers, as described by Takahashi et al. [21] . PCR products were sequenced using universal primers [22] . The closest phylogenetic neighbours were identified by BLAST searches using the EzBioCloud database (http://www.ezbiocloud.net/) [23] . The 16S rRNA gene sequence was manually verified and multiplyaligned with selected sequences prior to reconstruction of phylogenetic trees. Phylogenetic trees were reconstructed using the neighbour-joining [24] , maximum-likelihood [25] and maximum-parsimony methods [26] with MEGA 6.0 software [27] . Gaps and ambiguous nucleotides were completely eliminated before calculations. Evolutionary distances among strains were analyzed based on Kimura's two-parameter method [28] for the neighbour-joining and maximum-likelihood trees, and on the subtree-pruning-regrafting method for the maximum-parsimony tree. Support values of branches were evaluated by the bootstrap resampling method with 1000 replications [29] . DNA-DNA hybridization was determined using the photobiotin-labelling method, as described by Ezaki et al. [30] .
Strain SR2-123
T grew well on all agar media tested. It produced straight, long chains of non-motile spores (Rectiflexibiles) on ISP2 agar (Fig. 1) . Each spore was 0.7-0.9Â0.5-0.8 µm in size. Aerial white mycelia were produced on ISP2, 3, 4, 5 and 7 agar, but not on ISP6 or nutrient agar. The upper colony colour, without aerial mycelia, was yellow to white. The reverse colony colour was yellow. Yellow soluble pigment was observed on ISP2 agar, but not on ISP 3, 4, 5, 6, 7 and nutrient agar media. The cultural characteristics of strain SR2-123
T and closely related species of the genus Streptomyces are summarized in Table S1 (available in the online Supplementary Material). The temperature and pH ranges for the growth of strain SR2-123 T were 20-37 C (optimum 30-37 C) and 6-9 (optimum 6-7), respectively. No growth was observed at 45 C. Strain SR2-123 T could grow in ISP2 containing NaCl at a concentration of up to 7 % (w/v). Other physiological and biochemical properties are listed in the species description and in Table 1 .
T had chemotaxonomic characteristics that were identical to those of members of the genus Streptomyces with validly published names. LL-Diaminopimelic acid, ribose, mannose and glucose were detected in whole-cell hydrolysates. The N-acyl group of muramic acid in the cell wall was of the acetyl type. Mycolic acids were not detected. The menaquinones were MK-9(H 6 ), MK-9(H 8 ) and MK-9 (H 4 ). The polar lipid profile contained diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol, an unknown phospholipid, unknown glycolipids, an unknown aminophospholipid, unknown lipids and an unknown aminolipid. (Fig. S1 ). The presence of phosphatidylethanolamine indicated it was phospholipid type PII [31] . The major cellular fatty acids contained iso- (Fig. 2) . Phylogenetic trees generated with the maximum-parsimony and maximum-likelihood methods are shown in Figs S2 and S3. The DNA-DNA hybridization study revealed that labeled strain SR2-123 T showed low DNA-DNA relatedness to Streptomyces coeruleorubidus JCM 4359 T (25.0±6.5 %), 
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